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In some work that the author has done this method has proven
to be very reliable and has checked with values of friction and
windage losses as determined by other methods.
102. QUESTIONS AND PROBLEMS
1.  What is the value of testing a turbine upon installation?    What is the
value of testing one that has been in operation for some time?    What is
the value of a Holyoke test to the purchaser of another runner but of similar
type?   Is it cheaper to increase the power output of a plant by additional
construction or by improving the efficiency?
2.  What are the various purposes for which turbine tests may be con-
ducted?    What conditions would be varied for each of these and what kept
constant?
3.  What methods of measuring the rate of discharge are usually employed
in turbine tests?
4.  In what ways may the power output of a waterwheol be absorbed and
measured?
6. A case is reported where tests conducted at an expense of $5000 resulted
in changes which improved the efficiency of the turbines 1 per cent. If the
capacity of the plant is 100,000 h.p. and 1 h.p. is worth $100, what would
be the value of the gain in efficiency, assuming the changes cost $20,000?
6.  In the Cedars Rapids turbines the area of the water passages at en-
trance to the casing = 1080 sq. ft. per unit, elevation of section above tail
water = 10 ft., and pressure head at this point = 20 ft.    The area of the
mouth of the draft tube = "V050 sq. ft.    The test showed the power, output
to be 10,800 h.p. with a rate of discharge of 3450 cu. ft. per second.    Cal-
culate two values of the efficiency, using two values of the head.
7.  In the test of a reaction turbine the water flowing over the weir in the
Cail race was found to be 39.8 cu. ft. per second.    The leakage into the tail
race was found to be 1 cu. ft. per second.    The elevation of the center line
of the shaft above the surface of the tail water was 12.C7 ft.    The diameter
of the turbine intake was 30 in. and the pressure at this section was meas-
ured by a mercury U tube.    The readings in the two sides of the mercury
U tube were 10.556 ft. and 0.900 ft., the zero of the scale being at a level
3.82 ft. below that of the center line of the turbine shaft.    The generator
output was 301.8 kw., friction and windage 13.8 kw., iron loss 2.0 kw., arid
armature loss 4.4 kw.    The specific gravity of the mercury used was 13.57.
Find: Input to turbine, output of turbine (generator being excited  from
another unit), efficiency of turbine, efficiency of generator, efficiency of set.
Ans.   h = 141.80 ft, 625 w.h.p., 550 b.h.p., 0.880, 0.951, 0.837.